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DETAILED ACTION 

Status of Claims 

Claims 29-44, 52-54 and 58-89 are active in the application. 

Claim Rejections - 35 U.S.C § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 29-44, 52-54 and claims 58-77 stand rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. The instant claims use the phrase "less than 
about." This phrase is indefinite as "less than" defines a lower limit, while the term "about" 
contradicts the value of the lower limit. As shown in the MPEP, section 2173.05(b), the phrase 
"at least about" is held as indefinite. 

Regarding claims 36, 38, 66 and 68, the word "derivative" renders the claim(s) indefinite 
because the claim(s) include(s) elements not actually disclosed (those encompassed by 
"derivatives"), thereby rendering the scope of the claim(s) unascertainable. The identity of the 
derivations of the electrode material is unclear and includes elements not actually disclosed. 
Thus, the scope of the claim(s) is unascertainable. As an example, lithium cobalt oxide is a 
claimed formula, however, lithium cobalt manganese oxide, which may be considered a 
derivative, is not disclosed. The word derivative renders the claim indefinite. The same 
reasoning rejects new claims 78-89. 
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New Matter 

Claims 29-44, 52-54, and 58-89 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. The amendment filed 4/21/2003 introduces new matter into the disclosure. 
The added material which is not supported by the original disclosure is as follows: 

In claims 29-44, 52-54, 58-83 and 85, the average thickness of an electrode has been 
amended to be less than about 9.5 microns. There is no support in the specification for this 
specific point. The applicant has provided pages 50-51 as support for the change in the 
amendment; however, no support is found for less than about 9.5 microns. In claims 84-89, there 
is no support for a current collector average thickness of less than about 4.5 microns. There is no 
support in the specification for this specific point. The applicant has provided pages 50-51 as 
support for the change in the amendment; however, no support is found for "less than about 4.5 
microns." Applicant is required to cancel the new matter in the reply to this Office Action. 

Claim Rejections - 35 U.S.C. § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, except 
that an international application filed under the treaty defined in section 351(a) shall have the effects for purposes 
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of this subsection of an application filed in the United States only if the international application designated the 
United States and was published under Article 21(2) of such treaty in the English language. 

Claims 29-33, 39, 53, 58-63, 69 and 76 stand rejected under 35 U.S.C. 102(e) as being 
anticipated by Dansui et al. (US 6,033,805.) 

The instant claims are to a battery comprising a positive electrode, a negative electrode 
and a separator between the positive and negative electrodes wherein at least one of the 
electrodes has an average thickness of less than 9.5 microns and comprises a powder comprising 
electroactive particles having an average diameter of less than about 500 nm. 

Dansui et al. (US 6,033,805) teaches a battery comprising a positive electrode, a negative 
electrode and a polymer separator between the positive and negative electrodes. An electrode 
has an average thickness of less than about 10 microns. For example, column 3, lines 5-10 
shows an electrode layer of 10-60 microns on a collector foil and claim 16 shows a layer of 10- 
60 microns on each side of the foil. Using the lower limit, 10 jam is interpreted to be "less than 
about" 9.5 |im. The electrode active material comprises a powder of cobalt hydroxide 
electroactive particles having an average diameter of less than about 200 nm (see example 2 and 
claim 15.) The current collectors and separators have a thickness of about 10 microns (see 
example 1 .) The active material may be the positive or negative electrode depending on the state 
of charge of the battery. The active material is mixed with a binder and conductive particles and 
is attached to a current collector (see the examples.) Thus, the claims are anticipated. 

Claim Rejections - 35 U.S.C. § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
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such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 34, 35, 37, 38, 41, 42, 43, 44, 52, 54, 64, 65, 67, 68, 71, 72, 73, 74, 75, and 77 
stand rejected under 35 U.S.C. 103(a) as being unpatentable over Dansui et al. (US 6,033,805) in 
view of Satoh et al. (US 5,571,638.) 

Dansui et al. (US 6,033,805) teaches battery comprising a positive electrode, a negative 
electrode and a polymer separator between the positive and negative electrodes. The electrode 
has an average thickness of less than about 10 microns. For example, column 3, lines 5-10 
shows an electrode layer of 10-60 microns on a collector foil, and claim 16 shows a layer of 10- 
60 microns on each side of the foil. Using the lower limit, 10 \xm on one or both sides of the foil 
(~20|nm) is interpreted to be less than about 9.5 (im. The active material comprises a powder 
comprises cobalt hydroxide electroactive particles having an average diameter of less than about 
200 nm (see example 2 and claim 15.) The current collectors and separators have a thickness of 
about 10 microns (see example 1 .) The active material may be the positive or negative electrode 
depending on the state of charge of the battery. The active material is mixed with a binder and 
conductive particles, and is attached to a current collector (see the examples.) Dansui et al. (US 
6,033,805) does not teach the specific electrode materials and current collectors described in the 
dependent claims of this rejection. 

Satoh et al. (US 5,571,638), however, teaches a battery comprising a positive electrode, a 
negative electrode and a polymer separator between the positive and negative electrodes. The 
active material comprises a powder comprises lithium transition metal oxide electroactive 
particles having an average diameter of less than about 500 nm (see example 2 and claim 15), a 
conductive powder and binder (see claims 1-10.) The anode material is a carbon powder with a 
size ranging from 10 nm to 50 micron (see the paragraph bridging cols. 3-4.) Current collectors 
of stainless steel, copper and aluminum are noted in col. 7, lines 55+. Polymer separators having 
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a thickness of about 10 microns are noted (see example 8 and col. 8, lines 1-45.) The active 
material may be the positive or negative electrode depending on the state of charge of the 
battery. The active material is mixed with a binder and conductive particles, and is attached to a 
current collector (see the examples.) 

It would be obvious to one skilled in the art at the time the invention was made to prepare 
materials with nanometer sized particles as these methods are taught in the art as described. 
Further, it would be obvious to prepare electrodes with various thicknesses as the small particle 
sizes will allow for electrodes with an average thickness of less than about 10 microns, as taught 
in Dansui et al. (US 6,033,805.) One of ordinary skill in the art would have the knowledge to use 
the electrode materials of Satoh et al. (US 5,571,638) in a thin electrode battery as taught Dansui 
et al. (US 6,033,805) as it is clear that electrodes can be prepared with an average thickness of 
less than about 10 microns. In addition, one of ordinary skill in the art would have the 
knowledge to incorporate the thickness of the electrodes of Dansui et al. (US 6,033,805) into the 
thin battery of Satoh et al. (US 5,571,638) as the small particles will allow for the production of a 
thin electrode with binders and conductive particles. The use of various current collectors would 
be obvious as each are well known in the art to conduct current from an electrode material. 

Dansui et al. (US 6,033,805) and Satoh et al. (US 5,571,638) are silent to the surface 
roughness of the separator, however, Satoh et al. (US 5,571,638) teaches the surface roughness 
of the current collectors to be 0.1-10 microns to increase bonding. It would be obvious to one 
skilled in the art at the time the invention was made to have materials in the electrode assembly 
with a surface roughness of 0.1-10 microns to increase the bonding of the materials. The current 
collector is bound to the active material in the same manner the separator is bound to the active 
material on the opposite side of active material. One of ordinary skill in the art would recognize 
that a surface roughness of 0.1-10 microns would increase the bonding and adherence of the 
materials in the electrode assembly. 
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With regard to claims 44 and 74, Dansui et al. (US 6,033,805) and Satoh et al. (US 
5,571,638) do not teach the electrode current collector to be made of graphite paper, however, it 
would be obvious to one of ordinary skill in the art at the time the invention was made to use 
graphite paper as a current collector in the batteries of Dansui et al. (US 6,033,805) and Satoh et 
al. (US 5,571,638.) Graphite is a well-described electron conductor as shown in both references. 
The electrode current collectors taught in the references are used to transfer electrons to and from 
the electrodes. One of ordinary skill would recognize that a graphite sheet or paper will provide 
the same means for transferring electrons to and from the electrodes as the metal sheets 
described in the references. 

Claims 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 53, 64, 65, 66, 67, 68, 70, 71-73, 76, 77 
stand rejected under 35 U.S.C. 103(a) as being unpatentable over Dansui et al. (US 6,033,805) in 
view of Kawakami et al. (US 6,165,642.) 

Dansui et al. (US 6,033,805) teaches a battery comprising a positive electrode, a negative 
electrode and a polymer separator between the positive and negative electrodes as previously 
described. Dansui et al. (US 6,033,805) does not teach the specific electrode materials and 
current collectors described in the dependent claims of this rejection. 

Kawakami et al. (US 6,165,642) teaches a rechargeable lithium battery comprising a 
positive electrode, a negative electrode and a polymer separator between the positive and 
negative electrodes. The electrode includes an active material comprising a powder of lithium 
transition metal oxide electroactive particles having an average diameter of less than about 500 
nm (see examples 2-4 and claim 1), a conductive powder and binder (see claims 1-18 and 
examples 1-4.) The size distribution of the active material is between 0.5 to 50 nm in examples 
2-4. The anode material may be a transition metal oxide, lithium material or a carbon powder 
(see col. 9.) Solid and gel electrolytes may be used in the cell (see col. 10.) Current collectors of 
stainless steel, copper and aluminum are noted in col. 9 and the examples. Polymer separators are 
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noted in the examples. The active material may be the positive or negative electrode depending 
on the state of charge of the battery. The active material is mixed with conductive particles and 
attached to a current collector (see the examples.) 

It would be obvious to one skilled in the art at the time the invention was made to prepare 
materials with nanometer sized particles as these methods are taught in the art as described. 
Further, it would be obvious to prepare electrodes with various thicknesses as the small particle 
sizes will allow for electrodes with an average thickness of less than about 10 microns, as taught 
in Dansui et al. (US 6,033,805.) One of ordinary skill in the art would have the knowledge to use 
the electrode materials of Kawakami et al. (US 6,165,642) in a thin electrode battery as taught by 
Dansui et al. (US 6,033,805) as it is clear that electrodes can be prepared with an average 
thickness of less than about 10 microns. In addition, one of ordinary skill in the art would have 
the knowledge to incorporate the thickness of the electrodes of Dansui et al. (US 6,033,805) into 
the thin battery of Kawakami et al. (US 6,165,642) as the small particles will allow for the 
production of a thin electrode with binders and conductive particles. The use of various current 
collectors would be obvious as each are well known in the art to conduct current from an 
electrode material. 

Claims 36 and 66 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dansui et al. (US 6,033,805) in view of Kawakami et al. (US 6,165,642) as applied above, and 
further in view of Miyasaka et al. (US 6,037,095.) 

With regard to claims 36 and 66, Kawakami et al. (US 6,165,642) teaches the anode 
material may be a transition metal oxide, lithium material or a carbon powder. Kawakami et al. 
(US 6,165,642) does not specifically teach tin oxide as an anode material, however one of 
ordinary skill in the art would recognize that tin oxide is a well known transition metal oxide 
used as an anode in lithium secondary cells. For example, Miyasaka et al. (US 6,037,095) 
teaches a lithium ion secondary battery with a tin oxide anode or negative electrode (see claim 
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2.) It would be obvious to one skilled in the art at the time the invention was made to use tin 
oxide as the transition metal oxide anode material of Kawakami et al. (US 6,165,642) as tin 
oxide will allow for the equivalent transfer of ions in the battery as the transition metal oxides of 
Kawakami. 
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Claims 84, 85, and 88 are rejected under 35 U.S.C. 102(e) as being anticipated by Dansui 
et al. (US 6,033,805.) 

Dansui et al. (US 6,033,805) teaches a battery comprising a positive electrode, a negative 
electrode and a polymer separator between the positive and negative electrodes. An electrode 
has an average thickness about 10 microns. For example, column 3, lines 5-10 shows an 
electrode layer of 10-60 microns on a collector foil and claim 16 shows a layer of 10-60 microns 
on each side of the foil. Using the lower limit, 10 \xm is interpreted to be "less than about" 9.5 
(im due to the limitation about. The electrode active material comprises a powder of cobalt 
hydroxide electroactive particles having an average diameter of less than about 200 nm (see 
example 2 and claim 15.) The current collectors and separators have a thickness of about 5-20 
microns (see col. 3, lines 1-10 and 10 jum in example 1.) A value of 5 microns is considered to 
be "less than about" 4.5 microns due to the limitation "about." The active material may be the 
positive or negative electrode depending on the state of charge of the battery. The active 
material is mixed with a binder and conductive particles and is attached to a current collector 
(see the examples.) Thus, the claims are anticipated. 

Claims 78-83, and 86-89 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dansui et al. (US 6,033,805.) 

Dansui et al. (US 6,033,805) teaches a battery comprising a positive electrode, a negative 
electrode and a polymer separator between the positive and negative electrodes. The electrode 
has an average thickness of less than about 10 microns. For example, column 3, lines 5-10 
shows an electrode layer of 10-60 microns on a collector foil, and claim 16 shows a layer of 10- 
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60 microns on each side of the foil. Using the lower limit, 10 |im on one or both sides of the foil 
(~20p,m) is interpreted to be "less than about" 9.5 (am. The active material comprises a powder 
comprises cobalt hydroxide electroactive particles having an average diameter of less than about 
200 nm (see example 2 and claim 15.) The current collectors and separators have a thickness of 
about 10 microns (see example 1.) The active material may be the positive or negative electrode 
depending on the state of charge of the battery. The active material is mixed with a binder and 
conductive particles, and is attached to a current collector (see the examples.) Dansui et al. (US 
6,033,805) does not teach the electrode to have an average thickness of less than about 5 
microns, from 250 nm to 2.5 microns or from 300 nm to about 1 micron. It would be obvious to 
one of ordinary skill in the art at the time the invention was made to alter the thickness of the 
electrode as one of ordinary skill in the art would understand that adding more or less active 
material to an electrode will increase/decrease the capacity of the battery. One of ordinary skill 
in the art would alter the amount and therefore the size of the electrode in order to achieve a 
desired capacity for a battery. 

Further, the Dansui et al. (US 6,033,805) reference does not teach current collectors to 
have an average thickness of less than about 2.5 microns, or from 0.25 to about 1 micron. It 
would be obvious to one of ordinary skill in the art at the time the invention was made to alter 
the thickness of the electrode current collector as one of ordinary skill in the art would 
understand the relationship between the size of the current collector and the conduction of the 
electrons through the current collector to and from the electrode. One of ordinary skill would 
understand that decreasing the size of the current collector would allow for the inclusion of more 
active material in a battery electrode and therefore a higher capacity. Further, one of ordinary 
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skill in the art would recognize that electronic conduction through the current collector would 
require access to the collector in order from the active material in order to conduct electrons to 
and from the electrode. The artesian would have found the claimed invention to be obvious in 
light of the teachings of the references. 

Response to Arguments 
Applicant's arguments filed 10/15/2001 have been fully considered, but are no 
persuasive. 

The applicant argues that the rejections under 35 U.S.C. 1 12 are improper. The examiner 
disagrees. The applicant is arguing that the claim language "less than about 9.5 jam" should only 
be held indefinite in circumstances where close prior art is provided, citing Amgen Inc. vs. Chugi 
Pharmaceutical Co. Ltd. As the difference of the electrode thickness in the claim as compared to 
the art is 0.5 |im, the art is considered close prior art and the rejection is deemed proper. Further, 
it is not clear as to what is the limiting range of the claim. If about 9.5 \xm is 20 jam, then less 
than about 9.5 may be about 19.8 jam. Of course, this number contradicts the "less than 9.5 jam" 
section of the limitation. As this limitation in the claim is not definite or clear, the rejection is 
proper. 

With regard to the use of the word derivative in the claim, it is not clear what is 
considered a limitation of the claim with regard to the word "derivative." The applicant cites 
Exxon Research and Engineering Co . as law stating that if one skilled in the art would 
understand the bounds of the claim when read in light of the specification, then the claim is 
definite. With regard to tin oxide noted in claim 36, the specification offers no guidance as to 
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derivatives that may be considered within the bounds of the claim. With regard to the list of 
metal oxides noted in claim 36, the specification offers no guidance as to derivatives that maybe 
considered within the bounds of the claim. Is it a combination of materials or any material, 
which includes one element of the list? Further, it is not clear as to what are the limiting 
elements of the claim. The applicant cites the genus term halogen as an example that need not 
include all species listed to understand the scope of the claim. In comparison with the word 
"derivative," the terms halogen and alkanes have a well-defined meaning with regard to chemical 
materials and the term "halogen substituted alkanes" is understood as halogens and alkanes have 
specific identities. The scope of "derivatives" of a list of nine generic materials, mixtures and 
composites thereof is not supported by the specification such that one skilled in the art would 
understand the bounds of the claim. The specification offers no guidance as to derivatives that 
may be considered within or beyond the bounds of the claim. 

With regard to the applicant's arguments to the rejections under 35 U.S.C. 102 and 103, 
stating that the applicant's amendment to a thickness of 9.5 |um overcomes the art, the examiner 
disagrees. The applicant's claims state less than about 9.5 |nm. The examiner is interpreting the 
claims to include 10 |im as less than about 9.5 fim due to the word "about" in the claim and 
therefore, the claim is anticipated. As all of the arguments are based on this assertion, the 
interpretation of the claims is applied to all of the arguments. 

Examiner Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Ruthkosky whose telephone number is 571-272-1291 . The 
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examiner can normally be reached on FLEX schedule (generally, Monday-Thursday from 9:00- 
6:30.) If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached at 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Mark Ruthkosky 
Primary Patent Examiner 
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